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2a )^ This action is FINAL. 2b)n This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) ^ Clalm(s) 1^ is/are pending in the application. 
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5) 0 Claim(s) is/are allowed. 
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DETAILED ACTION 
Remarks 

Claim 1 lias been amended. Claims 1-8 are currently pending. 

Status of Rejections 
All rejections from the previous office action are maintained. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a 
foreign country or in public use or on sale in this country, more than one year 
prior to the date of application for patent in the United States. 

2. Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Watanabe (US 4776894) 

As to claim 1, Watanabe teaches a silicon based thin film solar cell, wherein a 
conducted type silicon based low refractive index layer (column 4, lines 36-58) and a 
silicon based interface layer are disposed in this order on a backside of a photoelectric 
conversion layer observed from a light incident side (column 4, lines 17-32; claim 7). 

Regarding claim 2, as there is no structural difference, the low refractive index 
layer with a crystalline component and a silicon based interface layer will inherently 
have a refractive index of not more than 2.5 at a wavelength of 600 nm. 
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Regarding claim 3, Watanabe teaches that the most abundantly existing 
constituent element, excluding silicon, in the silicon based low refractive index layer is 
not less than 25 atomic % (column 8, lines 36-39; claim 7). 

Regarding claim 4, Watanabe teaches that the most abundantly existing 
constituent element is oxygen (a-SiOx) (column 4, lines 36-48; claim 7). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

4. The factual inquiries set forth In Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Watanabe as applied to claim 1 above, in view of Yamagishi (US 4926230). 

Applicant is directed to the paragraphs above for a complete discussion of 
Watanabe. 
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Regarding claim 5, Watanabe is silent to the silicon based low refractive index 
layer has a thickness of not less than 300 angstroms. 

Yamagishi teaches that the silicon based low refractive index layer has a 
thickness of not less than 300 angstroms (column 2, lines 38-41). 

Regarding claim 7, Watanabe is silent to the silicon based low refractive index 
layer has a thickness of not more than 150 angstroms. 

Yamagishi teaches that the silicon based interface layer has a thickness not 
more than 150 angstroms (column 2, lines 38-41). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the thickness of the silicon based low refractive index layer of 
Yamagishi in Watanabe because the layer increases efficiency by promoting 
recombination of free electrons with electron holes, as taught by Yamagishi (column 2, 
lines 42-48). 

6. Claims 6 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Watanabe as applied to claims 1 (Claim 6) and to claims 1 and 7 (Claim 8) above, in 
view of Nakamura (JP 59035016). 

Applicant is directed to the paragraphs above for a complete discussion of 

Watanabe. 

Regarding claims 6 and 8, Watanabe is silent to the silicon based low refractive 
index layer comprises a crystalline silicon component in the layer. 

Nakurama teaches that the silicon based low refractive index layer comprises a 
crystalline silicon component in the layer (abstract). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the layer with a crystalline component of Nakamura in Yagashimi 
because the solar cell will have the merits of both phases, as taught by Nakamura 
(abstract). Amorphous silicon has the advantage that it can be easily deposited over 
large areas while the advantage of crystalline silicon is the increased stability against 
light exposure. 

Response to Arguments 

7. Applicant's arguments filed 8/1 2/2008 have been fully considered but they are 
not persuasive. Applicant argues that Watanabe merely teaches a tandem pin/pin 
structure. The Examiner respectfully disagrees. Watanabe teaches that the Inclusion of 
two silicon based impurity layers (containing for example, oxygen) for improving the 
photoelectric conversion efficiency (col. 2, lines 17-24; claim 7). As both impurity layers 
are disposed on the backside of the first light incident photoelectric conversion layers 
(64 and 74 disposed on 62, 61 , 63; Figure 12) followed by a back electrode (5; Figure 
12) the impurity layers of Watanabe read on the low refractive index layer and silicon 
based interface layer of the instant claim 1 . 

Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Correspondence 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MIRIAM BERDICHEVSKY whose telephone number is 
(571)270-5256. The examiner can normally be reached on M-Th, 10am-8pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on (571) 272-1446. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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